Development of an experimental rat model of hyperammonemic encephalopathy and evaluation of the effects of rifaximin.
Hepatic encephalopathy (HE) is a neuropsychiatric syndrome associated with hepatic dysfunction. However, the precise mechanism of HE is unclear. To elucidate the mechanism, we developed a new rat model of HE with coma using a combination of subcutaneous splenic transposition, partial hepatectomy and portal vein stenosis. In this model, blood ammonia levels increase in the postcaval vein over time and markedly increase in the cerebrospinal fluid (CSF). The distribution of ammonia in the various blood vessels in the HE model suggests that the origin of peripheral blood and CSF ammonia is the mesenteric veins that drain blood from the gastrointestinal tract. Behavioral analysis revealed decreased pain response, increased passivity, and decreased pinna and corneal reflexes, followed by the development of coma. The development of coma in this model was frequent and reproducible. Increased S100 calcium-binding protein B (S100B: a biomarker for brain injury) in venous blood, as well as damaged brain tissue, increased intracranial pressure and cerebral edema were observed in rats with coma. A very high correlation was observed between the blood ammonia concentration in the postcaval vein and the onset of coma. Rifaximin, a poorly absorbed antibiotic that targets gut flora, significantly improved symptoms of HE. Based on these results, our rat model appears to reflect the pathological state of HE associated with acute liver failure and may be a useful model for analysis of hyperammonemic encephalopathy.